To examine how psychological variables infl uence adoption of physical activity/exercise, we conducted a cross-sectional study among Japanese employees based upon the idea of transtheoretical model. The study population consisted of 719 employees (male, 396, female, 323). Response rate of the males was 77.8% (n=308), among which 273 eligible male subjects (68.9%) were analyzed. The study questionnaire included demographic characteristics, physical activity/exercise measures, self-effi cacy measures, and perceived benefi t and barriers scales. Perceived benefi t and barrier scales were classifi ed into 8 factors (5 benefi ts and 3 barriers) by factor analyses. We found that only 8% of the subjects were in the action and maintenance stages of physical activity/exercise, and 27% of them in these two stages engaged in vigorous-intensity exercise and 73% of them engaged in moderate-intensity physical activity. We found that self-effi cacy, "psychological benefi t", "social benefi t", "vital benefi t" and "physical barrier" were psychological correlates of physical activity/exercise stages in male employees, especially, there was a consistent relationship between self-effi cacy and the stage of physical activity/exercise. Our data suggest that health education for Japanese male employees should focus on strengthen self-effi cacy and psychological factor-matched interventions through either engaging vigorous-intensity exercise or increasing physical activity in daily life.
Introduction
Numerous studies have demonstrated that regular physical activity and exercise have many benefi ts to health [USDHHS (1998) ; Shephard (2002) ]. However, among most of people of today, physical inactivity at home and at work turns to be a very common way of living despite the health benefi t of regular physical activity/exercise. In Japan, the proportion of individuals who do regular exercise (30 minutes of exercise on 2 days or more per week) is only 28.6% and 24.6% among men and women, respectively [Japan Health Promotion and Fitness Foundation (2000) ]. The National Health Promotion Movement in the 21st Century [Japan Health Promotion and Fitness Foundation (2000) ] has recommended increasing not only regular exercise but also physical activity in daily life. However, "regular exercise" is defi ned as 30 minutes of exercise per day on 2 days or more per week, whereas there is no clear defi nition for "physical activity" in Healthy Japan 21. So far the defi nition for regular exercise has been widely used as a criterion in surveys concerning physical activity/exercise [Society of Health and Nutrition Information (2001) ; Sasagawa Sports Foundation (2003) ], but a few interventions have been demonstrated as effective in improvement of subjects' physical activity/exercise in Japan.
International Journal of Sport and Health Science Vol.2, 136-144, 2004 Nishida, Y. et al. 137 http://www.soc.nii.ac.jp/jspe3/index.htm Dunn et al. (1999) reported that "a lifestyle physical activity interventions", based on the Centers for Disease Control and Prevention (CDC)/ the American College Sports Medicine (ACSM) guidelines for health benefi t [Pate et al. (1995) ] (i.e., 30 minutes of moderate-intensity activity per day on 5 days or more per week), is as effective as "a structured exercise program", based on ACSM recommendations [ACSM (1998) ] (i.e., 20 minutes of vigorous-intensity activity per day on 3 days or more per week), in improving cardiorespiratory fi tness and blood pressure. Lack of approaching lifestyle physical activity in intervention study in Japan may have a negative infl uence on attaining the goal of implications Healthy Japan 21, and therefore there is a great need for more effective health education to achieve behavior change in the population.
In Europe and the United States, understanding the reason why people choose to be physically inactive has been discussed based on the models of behavioral science. One of the most effective models is the transtheoretical model of behavior change (TTM) [Prochaska & DiClemente (1983) ; Marcus & Simkin (1994) ]. TTM is used to measure the health behavior, consisting of precontemplation (no intention to change, or denial of the need to change), contemplation (seriously considering change), preparation (making small changes), action (actively engaged changing behavior), and maintenance (continuation of successful change efforts) [Marcus & Simkin (1994) ]. Physical activity and exercise are infl uenced by a variety of psychological, social and environmental variables, some of which are modifi able, including self-effi cacy, social supports, perceived benefi t, perceived barriers and enjoyments [Dishman & Sallis (1994) ; USDHHS (1998)], and these variables are considered to be correlates of the individual's stage of physical activity and exercise. We have previously reported relationships between physical activity/exercise and psychological correlates (self-effi cacy and perceived benefi ts and barriers) among female employees [Nishida et al. (2003) ] based upon TTM [Prochaska & Diclemente (1983) ; Marcus & Simkin (1994) ], and we also provided some effective methods for improving physical activity/exercise to them. The present study attempted to examine the psychological variables to physical activity/exercise among male employees and to elucidate the gender differences by comparison with the results of the female [Nishida et al. (2003) ], and further to suggest effective methods of increasing of physical activity/exercise based on the results of the present study.
Methods

Participans
The study was carried out from April to September 2001. The study population consisted of all 719 employees (male, 396 and female, 323) from fi ve medium-sized manufacturing companies (50-200 employees) in Okayama Prefecture, Japan. All subjects were asked to complete a self-administered questionnaire, including information on age, occupational status, education level, working time per day, level of physical activity [Division of Health Promotion and Nutrition, Health Service Bureau, Ministry of Health and Welfare, Japan (1994)], the usual patterns of physical activity/exercise, and psychological characteristics as well. The authors confi rmed all completed questionnaires. The response of male subjects was 77.8% (n = 308). Ten participants who were over 60 years old and 25 with incomplete questionnaires were excluded, 273 eligible male participants (68.9%) remained for data analysis. The reason we analyzed men and women separately was that several studies have indicated clear gender differences in psychological correlates concerning exercise [Dishman & Buckworth (1997) ; Myers & Roth (1997); Bourdeajhuij & Sallis (2002) ; Sallis et al. (1992) ; Carles et al. (1993) ]. All subjects were apprised of the purpose of the study and signed on informed consent. The study was approved by the Ethical Committee of Okayama University Graduate school of Medicine and Dentistry.
Measures and Data Analysis
Each participant completed a questionnaire containing information on psychological variables (self-effi cacy and perceived benefi t and barriers) of exercise. The questionnaires were originally developed by Sallis et al. (1992) and Myers and Roth (1997) , respectively. We translated them from English into Japanese that were checked by an English specialist. To measure self-effi cacy of exercise, participants were asked about the following 3 items: (1) set aside time to exercise; (2) be able to exercise when feeling sad or under stress and (3) be able to exercise when family or social demands are great. To measure perceived benefi ts and barriers of exercise, the subjects were asked to rate their agreement with possible exercise effect (24 items) and the frequency with which barriers prevent them from exercising (24 items). They were presented via a 5-point Likert scale as follows. 5 = strongly agree, 4 = agree, 3 = cannot say which, 2 = disagree and 1 = not agree to.
Exploratory factor analyses (a maximum likelihood estimation with promax rotation) were employed to clarify the factor structure of the scale, and confi rmatory factor analyses were carried out to confi rm and determine the best-fi tting model on the basis of the results of exploratory factor analyses. Model fi tness was assessed by goodness-of-fi t test including the chi-square statistics, Akaike Information Criterion (AIC), Comparative fi t index (CFI), etc. To determine the reliability of the factors, the internal consistency was calculated for each of the resulting factors by using the Cronbach's Alpha reliability coeffi cient.
To measure physical activity and the exercise level, we used a questionnaire developed by Martin et al. (2000) , in which regular physical activity was defi ned to accumulate 30 minutes or more of moderate-intensity physical activity such as walking, gardening and cycling 5 times of the week (CDC/ACSM guidelines for health benefi t [Pate et al. (1995) ]), and regular exercise is doing vigorous exercise such as basketball, tennis, running and the like 20 minutes for 3 or more times per week (ACSM recommendations[ACSM (1998)]). In the present study, the participants were asked to select the items that best described their current physical activity/exercise level from an 8-item questionnaire, and we converted their answers to the 5 stages of change according to TTM as shown in Table 1 .
To examine the relationships between age, categorized into 4 groups (20s, 30s, 40s and 50s), and physical activity/exercise level, and between working time and the stage of physical activity/exercise, chi-square was conducted. One-way analysis of variance (ANOVA) together with the Tukey's HSD was used to examine the relationship between psychological variables and the stage of readiness. A P value of < 0.05 was considered to be statistically signifi cant. All statistical analysis was conducted with SPSS version 11.0 and Amos version 4 for Windows (SPSS Inc. Tokyo. Japan).
Results
Demographic characteristics of the participants are Table 2 . The mean age and standard deviation was 32.8±9.8. Sixty-three percent of the subjects were offi ce workers, 54% had an education level at least high school, and 34% worked more than 11 hours per day and 33% worked 8 hours. Fifty percent and 30% engaged in light and moderate level of physical activity in daily life, respectively. The physical activity/exercise stages of the male subjects together with the females is shown in Table 1 . Twenty-two percent of the male subjects were in the precontemplation stage, 34% in the contemplation stage, 37% in the preparation stage, 3% in the action stage, and 5% in the maintenance stage. Twenty-seven of male subjects in the action and maintenance stages engaged in vigorous exercise. Since the proportions of the study population in the action and maintenance stages of TTM were small, we combined them for data analysis. E x p l o r a t o r y f a c t o r a n a l y s e s d e m o n s t r a t e d the perceived benefi ts and barriers for the male subjects were eight-factor structure, containing: (1) "psychological benefi t"; (2) "health benefi t"; (3) "social benefi t"; (4) "weight control benefi t"; (5) "vital benefi t"; (6) "physical barrier"; (7) "specifi c obstacles barriers" and (8) "time barrier" ( Table 3) . Table 2 Demographics of the study population. There was a signifi cant relationship between education level and physical activity/exercise by chi-square test (p<0.05). Subjects who had below high school degrees were in advance stage than those had university and graduate school degrees. However, we did not found any signifi cant relationships between age and physical activity/exercise and occupational status and physical activity/exercise stages in the study population, so the possibility that age and occupational status contributed to the variance of stage was excluded.
There was a signifi cant relationship between working time per day and "time barrier" by ANOVA (F=21.25, P<0.01), but not between working time per day and the stage of physical activity/exercise by chi-square test.
Mean item rating scores were computed by using the self-effi cacy scale and the 5 benefi t and 3 barrier factors derived from the factor analysis. No relationship was found between psychological determinants and 4 age groups by ANOVA.
The results in relationship between the stage of physical activities/exercise and psychological variables (self-effi cacy, subscales of perceived benefi ts and barriers) revealed that the stage of physical activity/exercise was related to self-effi cacy, "psychological benefi t", "social benefi t", "vital benefi t" and "physical barrier", especially self-effi cacy consistently related to the stage of physical activity/exercise ( Table 4) . "Time barrier" tended to decrease while the stage of physical activity/exercise increasing (F=2.50, p=0.06). Self-effi cacy levels of the subjects in the preparation and action/maintenance stages were higher than those in the precontemplation a n d c o n t e m p l a t i o n s t a g e s . S u b j e c t s i n t h e contemplation, preparation, action/maintenance stage perceived greater "psychological benefi t" than those in the precontemplation, and in contemplation perceived greater than those in the preparation. Subjects in the contemplation and preparation stages perceived greater "social benefi t" than those in the precontemplation stage. Subjects in the preparation stage perceived greater "vital benefi t" than those in the precontemplation stage. Subjects in the precontemplation stage perceived a greater "physical barrier" than those in the preparation stage.
Discussion
The stage distributions for physical activity/exercise in male employees in the present study showed that only 8% of the subjects were in the action and maintenance stages. Such a small proportion, similar to the result of the females [Nishida et al. (2003) ], was probably due to the adoption of both the CDC/ACSM guidelines for health benefi t [Pate [Sasagawa Sports Foundation (2003) ] that was classifi ed as moderate-intensity activity being recommended as do 30 minutes exercise on 5 days or more per week by CDC/ACSM guidelines [Pate et al. (1995) ]. As we have mentioned, regular exercise in Japan has been defi ned as exercise on 2 days or more per week in many surveys concerning physical activity/exercise [Society of Health Nutrition Information (2001); Sasagawa Sports Foundation (2003)], in which the people doing moderate-intensity activity such as walking 2 times per week were probably classifi ed as regular exercisers. In Healthy People 2010 of the United States, 15% of the adults in the United State report engaging in the recommended amounts of exercise (i.e., 20 minutes of vigorous-intensity activity per day on 3 or more days per week [ACSM (1998)]), and 23% report engaging in the recommended amount of moderate-physical activity (i.e., 30 minutes of moderate-intensity activity per day on 5 or more days per week [Pate et al. (1995) ]) [CDC (2001)]. By comparison, the proportion of doing recommended amounts of physical activity/exercise in Japan seems very small according to the result of our study, so that effective methods on how to increase individuals engaging physical activity/exercise are in urgent need. In the United States, two methods have been recommended for improvement of adults' physical activity/exercise. One is the structured exercise intervention, namely, supervised center-based exercise, the other is the lifestyle intervention, which integrates moderate-to-intense physical activity into the lives of participants by behavioral skills training [Dunn et al. (1999) ; Kahn et al. (2002) ]. In Japan, Healthy Service Bureau, Labour and Welfare (2002) has made defi nitions on physical activity in daily life and exercise/sports, however, the defi nitions has not been widely known among the ordinary people. In order to establish Healthy Japan 21, it is important for health professionals to distinguish physical activity in daily life from exercise/sports in behavioral intervention.
Many studies found that self-effi cacy is an important psychological correlates of physical activity/exercise [Lechner & Vrise (1992) ; Marcus et al. (1992) ; Gorely & Gordon (1995) ; Muto et al. (1996) ; Nishida et al. (2003) ;]. Our data revealed that self-effi cacy, "psychological benefi t", "social benefi t", "vital benefi t" and "physical barrier" were psychological correlates of the stage of physical activity/exercise for the male employees, especially self-effi cacy consistently related to the stages of physical activity/exercise. Therefore, we considered that strengthening self-effi cacy is also important for raising the stage of physical activity/exercise among male employees in Japan.
It has been found that there are gender differences in patterns of psychological correlates of physical activity/exercise [Sallis et al. (1992) ; Dishman & Buckworth (1997) ; Myers & Roth (1997) ; Bourdeauhuij & Sallis (2002); Charles et al. (1993) ]. With regard to perceived benefi ts to exercise, the results of male subjects differed from those of the previous study for the females [Nishida et al. (2003) ]. "Social benefi t", "psychological benefi t" and "vital benefi t" were psychological correlates among men, whereas only "weight control benefi t" was among women. Items regarding "is competitive" and "feel more energetic", which contained in "psychological benefi t" factor among women [Nishida et al. (2003) ], formed "vital benefi t" factor independently among men and "vital benefi t" was a psychological correlate for men in stage change of physical activity/exercise. This fi nding is consistent with the results of Weingberg et al. (2000) and Bourdeaudhuij et al. (2002) , which reported that "competition benefi t" and "social/energy benefi t" from exercise were more infl uential for men than women.
With regard to perceived barriers, "physical barrier" was a psychological correlate of physical inactivity both in male and female employees [Nishida et al. (2003) ]. Although "time barrier" was not a signifi cant determinant in males but in female, it tended to decrease while the stage increasing among males (p=0.06), so we consider "time barrier" is an important factor to men as well as to women. But the items which composed of the "time barrier" factor differed from men to women; the item "family obligations" contained in the "time barrier" factor of females was not contained in that of the males, suggesting that "time barrier" of men would be The items related to social support, that is, doing exercise with friends or family members was considered as an important factor for physical activity/exercise [Dishman & Sallis (1994) ; Dishman & Buckworth (1997) ; USDHHS (1998)], were contained in "specifi c obstacles barrier" among women [Nishida et al. (2003) ], whereas it was contained in "physical barrier" among men. Weyer et al. (1994) suggested that individuals who participated in exercise generally fi nd themselves in a social group with others, which would potentially widen their social network and may also be benefi cial to their mental health. Based on this consideration, men who believed exercise acquisition is important for "social benefi t" may view exercise as a group activity, so the presence or absence of company while doing exercise might be one of "physical barrier" components similar to the items of "too boring", "causes sore muscles" and so on. Sallis et al. (1992) reported that a social support factor was important for women to do exercise. Bourdeaudhuij et al. (2002) found that social support was important for both male and female. Our data suggest that social support such as an encouragement from or being accompanied by family members or friends was important for men to adopt physical activity/exercise.
The differences in psychological determinants between men and women would lead them to choose the different behavior of physical activity/exercise in practice. The present data showed that 27% of men in the action and maintenance stages engaged vigorous-intensity activity, whereas all women in the action and maintenance stages engaged in moderate-intensity activity [Nishida et al. (2003) ]. Women tend to prefer moderate activity to vigorous exercise in Japan as well as in Europe and the United States [Dishman & Sallis (1994) ; Dishman & Buckworth (1997) ; USDHHS (1998)]. Therefore gender-specifi c health education approach may be a potential avenue to success in achieving stage change of physical activity/exercise in individuals. Here we would like to discuss the psychological correlates of the male employees and try to suggest an effective methods to them.
Our data indicated that self-effi cacy, "psychological benefi t", "social benefi t", "vital benefi t" and "physical barrier" were psychological correlates of the stage of physical activity/exercise, and "time barrier" tended to decrease while the stages increasing. To support the male employees in developing their healthier behavior, intervention program should be specifi c, either physical activity approach in daily life or exercise approach based on their psychological factors. For example, if individuals perceive more "social benefi t" and "vital benefi t" than "physical barrier", exercise-targeted intervention would be particularly effective to them. It is because subjects doing vigorous exercise in our study practically perceived more "social benefi t" than those doing moderate physical activity (p=0.025), therefore, exercise is supposed to be a key approach to them. Furthermore specifi c information concerning exercise programs such as groups and facilities that can assist the individuals in doing exercise accompanied by their friends and family should be provided. For individuals who perceived much "physical barrier" in vigorous-intensity exercise, increasing moderate-intensity physical activity in daily routines, such as walking or cycling to work, going up and down the stairs instead of using an elevator, taking a walk with a dog, gardening, washing the car and so on, might be more acceptable to them and is considered having many health benefi ts as vigorous exercise [Pate et al. (1995) ].
With regard to "time barrier", our data showed that employees who work longer daily perceived more "time barrier". Therefore it is important to give advice to individuals who perceived much "time barrier" on how to create time for physical activity or exercise through daily life and work. In the case of having no time for exercise, health professionals should show them practical ways to increase physical activity in daily life rather than to advise them to do regular exercise.
Self-effi cacy was a very important psychological determinant among male employees as well as females [Nishida et al. (2003) ]. It has been suggested that actual performance of behaviors that lead to success is the most powerful way to strengthen self-effi cacy [McAuley et al. (1994) ; Bandura (1997) ]. Therefore professionals should assist individuals in setting a reasonable goal for behavior change and help them achieve it. Other resources http://www.soc.nii.ac.jp/jspe3/index.htm of enhancing self-effi cacy are modeling, verbal persuasion and observational learning [Bandura (1998) ] is recommended as a very effective way to increase the stage of physical activity/exercise.
There are some limitations to this study. First the present study was carried out in a limited number of subjects and a limited area in Japan. Further study is required to confi rm whether the present results are consistent with those of other groups in the Japanese population. Second, this study design was cross-sectional, further intervention study based on the present fi ndings is needed to examine causal attribution of psychological determinants to physical activity/exercise change.
In conclusion, as for the males, self-effi cacy, "psychological benefi t", "social benefi t", "vital b e n e fi t " a n d " p h y s i c a l b a r r i e r " w e r e t h e i r psychological determinants of the stage of physical activity/exercise, which differed from the results of the females [Nishida et al. (2003) ]. From the present fi ndings of the gender difference in psychological determinants, we may gain some insight into possible reasons for the lack of success in the current physical activity/exercise interventions, and providing gender-specifi c interventions is likely to be an important step in increasing their physical activity/exercise stages for the future. We suggest that health education methods employed for male employees should focus on strengthening self-effi cacy and psychological factor-matched interventions through either engaging vigorous-intensity exercise or increasing physical activity in daily life.
